The age of smart cards: an exploratory investigation of the sociotechnical factors influencing smart card innovation (1974-1996) by Lindley, Robyn Alice
University of Wollongong 
Research Online 
University of Wollongong Thesis Collection 
1954-2016 University of Wollongong Thesis Collections 
1996 
The age of smart cards: an exploratory investigation of the sociotechnical 
factors influencing smart card innovation (1974-1996) 
Robyn Alice Lindley 
University of Wollongong 
Follow this and additional works at: https://ro.uow.edu.au/theses 
University of Wollongong 
Copyright Warning 
You may print or download ONE copy of this document for the purpose of your own research or study. The University 
does not authorise you to copy, communicate or otherwise make available electronically to any other person any 
copyright material contained on this site. 
You are reminded of the following: This work is copyright. Apart from any use permitted under the Copyright Act 
1968, no part of this work may be reproduced by any process, nor may any other exclusive right be exercised, 
without the permission of the author. Copyright owners are entitled to take legal action against persons who infringe 
their copyright. A reproduction of material that is protected by copyright may be a copyright infringement. A court 
may impose penalties and award damages in relation to offences and infringements relating to copyright material. 
Higher penalties may apply, and higher damages may be awarded, for offences and infringements involving the 
conversion of material into digital or electronic form. 
Unless otherwise indicated, the views expressed in this thesis are those of the author and do not necessarily 
represent the views of the University of Wollongong. 
Recommended Citation 
Lindley, Robyn Alice, The age of smart cards: an exploratory investigation of the sociotechnical factors 
influencing smart card innovation (1974-1996), Doctor of Philosophy thesis, Department of Information 
and Communication Technology, University of Wollongong, 1996. https://ro.uow.edu.au/theses/1450 
Research Online is the open access institutional repository for the University of Wollongong. For further information 
contact the UOW Library: research-pubs@uow.edu.au 
University of Wollongong Thesis Collections
University of Wollongong Thesis Collection
University of Wollongong Year 
The age of smart cards: an exploratory
investigation of the sociotechnical factors
influencing smart card innovation
(1974-1996)
Robyn Alice Lindley
University of Wollongong
Lindley, Robyn Alice, The age of smart cards: an exploratory investigation of the so-
ciotechnical factors influencing smart card innovation (1974-1996), Doctor of Philosophy
thesis, Department of Information and Communication Technology, University of Wollongong,
1996. http://ro.uow.edu.au/theses/1450
This paper is posted at Research Online.

The Age of Smart Cards: 
An exploratory investigation of the sociotechnical 
factors influencing smart card innovation (1974-1996) 
[ 
UNIVERSrrYOF 
WOtLONGONG 
A thesis submitted in fulfilment of the requirements for the award of the degree 
Doctor of Philosophy 
from 
The University of Woliongong 
by 
Robyn Alice Lindley, B.Sc. (Sydney University) 
Grad. Dip. Ed. (Sydney University) 
M.Info.Tech. (University of Woliongong) 
Department of Information and Communication Technology 
Declaration 
This thesis is submitted in accordance with the regulations of the University of 
Woliongong in partial fulfilment of the requirements for the award of a Doctor of 
Philosophy. It does not incorporate any material previously published or written by 
another person except where due reference is made in the text. The work described in 
this thesis is original work and has not been previously submitted for a degree or 
diploma in any university. 
Robyn A. Lindley 
April, 1996 
Ill 
"As technologies become more complex and flexible in their application, so 
must people become more competent and empowered in their response." 
(Taylor and Felton, 1993: 205) 
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Abstract 
This thesis breaks new ground by providing the first detailed study of smart 
card innovation during its first twenty years (1974-1996). The overall aim is to apply 
sociotechnical principles to further our understanding of the innovation process as it 
relates to smart card technology. By using a sociotechnical framework, this study 
also seeks to illustrate the Umitations of conventional innovation theory when applied 
to new information technologies such as smart card: The central thesis posited, is 
that to develop our understanding of the underlying innovation processes that have 
occurred during the development of this new information technology, it is necessary 
to study the interactions between three actors that have all appeared to play a role in 
the process of smart card innovation. These are smart card technology; the potential 
users and the organisations. However, in stating this, it is also important to realise 
that one tacit assumption underlying the work reported here is that new technologies 
are only adopted if the technological parameters (technology focus), the market needs 
(user focus) and the entrepreneurs (organisational focus) meet. 
At a more abstract level, the work has also endeavoured to consider whether a 
sociotechnical approach applied as a framework for understanding the process of 
innovation for smart card is, in fact, a reasonable and useful paradigm for developing 
our understanding from both a theoretical and applied perspective. Thus the 
multidisciplinary process approach adopted is not intended to lead to a complete 
alternative theory: nor is it intended to be merely a synthesis. 
What the current work has achieved, is to provide the very first insights into the 
understanding of smart card innovation. The sociotechnical framework adopted as a 
theoretical organiser and, which emphasises the role of the user, has also served to 
V 
highlight the need for a multidisciplinary approach to develop our understanding of 
smart card innovation. The view upheld is that the paradigm emerging from these 
analyses based on traditional innovation thought, both demands and empowers the 
view of smart card innovation as a sociotechnical process. One of the main outcomes 
has been to demonstrate that smart card innovation provides a case in point 
highlighting the benefits of adopting a broad and evolutionary approach to innovation 
and based on a sociotechnical framework. This is in agreement with recent paradigm 
shifts in technology innovation thought. For the practitioner, these findings also 
illuminate new possibilities for the development theoretically informed smart card 
systems, thus placing the smart card design team in a position to significantly and 
positively influence future smart card innovation patterns. 
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